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Background: Sleep disorders and primary headaches are both more prevalent among nursing staff than in the
general population. However, there have been no reports about the comorbidity of poor sleep and primary
headaches among nursing staff.
Methods: Stratified random cluster sampling was used to select 1102 nurses from various departments in three
hospitals in north China. Sleep quality was assessed with the Pittsburgh Sleep Quality Index (PSQI). The diagnosis of
primary headaches including migraine, tension-type headache (TTH), and chronic daily headache (CDH) was based
on the International Classification of Headache Disorders, 3rd edition (beta version) (ICHD-3-beta).
Results: The response rate was 93 %. Among 1023 nurses, the prevalence of poor sleep was 56.7 %. Of these, 315
nurses (34.13 %) had poor sleep comorbid with primary headaches. The prevalence of poor sleep in the groups
with CDH (82.1 %), migraine (78.9 %), and TTH (59.0 %) was significantly higher than that in the group without
headaches (47.3 %) (all P < 0.05). Multivariate logistic regression revealed that rotating shifts and suffering headache
were independent risk factors for poor sleep. Also, the 1-year prevalence of the three types of primary headache
was significantly increased in the poor sleep group (migraine: 21.2 % vs. 7.2 %; TTH: 27.9 % vs. 24.9 %; CDH: 4.1 %
vs. 1.1 %; P < 0.05). Compared with normal sleepers, nurses with poor sleep were 1.72 times more likely to have
severe headache (OR: 1.72, 95 % CI: 1.14–2.57).
Conclusion: Comorbidity of poor sleep and primary headaches among nursing staff is common. Therefore, sleep
quality should be carefully evaluated in nurses with primary headaches.
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Nursing staffBackground
Headache is a common neurological symptom experienced
by almost everyone. A female excess in the prevalence of
primary headache has been shown in previous epidemio-
logical surveys [1]. In our previous study, the 1-year preva-
lence of primary headache disorders among nursing staff in
mainland China was 45.3 %, of migraine 14.8 % (migraine
with aura 3.4 %, migraine without aura 11.4 %), of tension-
type headache (TTH) 26.2 %, and of chronic daily headache* Correspondence: yusy1963@126.com
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the Creative Commons license, and indicate if(CDH) 2.7 %, remarkably higher than in the general popu-
lation. Also, that study revealed that working a greater
number of night shifts was also associated with increased
prevalence of primary headache [2]. Women are 1.3 to 2.0
times more likely to have poor sleep than are men [3, 4].
Several previous surveys concluded that working night
shifts was associated with high levels of sleep problems and
sleepiness [5–7]. Due to the special work schedule of the
nursing profession, shift-related insomnia is very common
[5]. According to a cross-sectional survey of nurses in Japan,
the prevalence of insomnia (29.2 %) was three to four times
higher in nurses than that in the general population [8].
Nursing staff, which primarily comprises women who aredistributed under the terms of the Creative Commons Attribution 4.0
rg/licenses/by/4.0/), which permits unrestricted use, distribution, and
e appropriate credit to the original author(s) and the source, provide a link to
changes were made.
Fig. 1 The comorbidity of primary headaches and poor sleep. The red line part represent the headache suffers, the black line part represent the
poor sleep suffers and the grids part represent the comorbidity
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problems [9, 10]. Meanwhile, sleep and headache disorders
share elements of anatomy and physiology [11]. However,
to date, no study has investigated the comorbidity rate of
poor sleep and primary headache among nursing staff.
Therefore, a questionnaire-based study on headache profiles
and sleep conditions of nurses was conducted to evaluate
the association of sleep quality and primary headache.Methods
Ethics
The study protocol was approved by the Ethics Committee
of the Chinese PLA General Hospital, Beijing. All
participants provided written informed consent afterreceiving a detailed explanation of the purpose and
design of the study.Procedure
This was an analysis of a data subset from a cross-
sectional survey of “the prevalence of primary headache
and its associated factors among nursing staff in north
China,” which was conducted from December 2013 to
June 2014 in three 3A hospitals in north China [2]. A
stratified random cluster sampling method was used to
complete this survey. Eight clinical departments were
randomly selected from each hospital, and 1102 nurses
were invited to participate in the survey. These
methods are fully described elsewhere [2]. All
Fig. 2 Comparison of the prevalence of poor sleep among nurses
with different types of primary headaches and those without
headaches.* P < 0.05
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were interviewed face to face to confirm diagnoses.
Questionnaire
Each nurse completed a structured questionnaire covering
demographic and socioeconomic data, headache charac-
teristics over the previous year, and occupation-related
factors [2]. The headache profile section of the question-
naire was validated for headache assessment and diagnosis
in the general population [1, 12]. The headache diagnosis
was made according to ICDH-3-beta [13].
Pittsburgh sleep quality index
The Pittsburgh Sleep Quality Index (PSQI) assesses mul-
tiple dimensions of sleep over a 1-month time period [14].
The Chinese version (CPSQI) was used in the assessment
of nurses’ sleep quality. This questionnaire is a sensitive,
reliable, and valid measure of sleep quality that was used
to determine whether the nurses were poor sleepers. Poor
sleeper was defined by a CPSQI global score greater than
5 [15]. The CPSQI comprises seven components: (1)
subjective sleep quality, (2) sleep latency, (3) sleep dur-
ation, (4) habitual sleep efficiency, (5) sleep distur-
bances, (6) use of sleeping medication, and (7) daytime
drowsiness and dysfunction. The sum of the seven
component scores yields one global score of subjective
sleep quality (range 0–21), and higher scores represent
poorer subjective sleep quality.
Statistics
Data were processed using Epidata 3.1 and analysed using
SPSS 17.0. Data are presented as frequency counts and de-
scriptive statistics. Attack frequency and headache inten-
sity are presented as medians, and categorical variables as
numbers and percentages. The continuous variables were
analysed using Student’s t-test and analysis of variance
(ANOVA), and the categorical variables were analysed
using Chi-square tests. Multivariate logistic regression was
applied to identify adjusted odds ratios (AORs) with 95 %
confidence intervals (CIs) for sleep disorders and different
types of headache according to socio-demographic charac-
teristics. Statistical significance was set at P < 0.05.
Result
Among 1102 invited participants, 58 declined to participate
in the survey, 21 submitted incomplete questionnaires, and
1023 completed the survey. The response rate was 93 %.
All respondents were female, and the median age was
27 years.
Among 1023 nurses, 580 were assessed as having poor
sleep quality. The 1-month prevalence of poor sleep was
56.7 % (95 % CI: 52.7–60.7 %). Of the 1023 participants,
315 suffered from both primary headache and poor sleep
(comorbidity rate: 34.13 %), 120 suffered from bothmigraine and poor sleep (comorbidity rate: 11.73 %), 158
suffered from both TTH and poor sleep (comorbidity
rate: 15.44 %), and 23 suffered from both CDH and poor
sleep (comorbidity rate: 2.25 %)(see Fig. 1).
The prevalence of poor sleep in nurses with each of the
three types of headaches is shown in Fig. 2. The preva-
lence in the CDH group was highest [82.1 % (95 % CI:
68.1–96.1 %)], followed by the migraine group [78.9 %
(95 % CI: 72.4–85.4 %)], and was lowest in the TTH group
[59 % (95 % CI: 53.1–64.9 %)].
Demographic data for normal sleepers and poor sleepers
are shown in Table 1. Univariate analysis suggested that
rotating-shift nurses were more likely to suffer poor sleep
than were day-shift nurses (rotating-shift: 60 %, day-shift:
50.6 %, P < 0.01). Suffering headache significantly in-
creased the probability of being a poor sleeper (68 % vs.
47.3 %, P < 0.01).
The above factors were evaluated by multivariate logis-
tic regression, which revealed that rotating shifts and
suffering headache were independent risk factors for
poor sleep. Rotating-shift work was associated with a
48.4 % increase in the incidence of poor sleep (AOR:
1.484, 95 % CI: 1.093–2.013, P < 0.05). Moreover, nurses
with headache were more than two times more likely to
suffer poor sleep than were nurses without headache
(AOR: 2.518, 95 % CI: 1.931–3.283, P < 0.01).
Figure 3 shows that the prevalence rates of all three
types of primary headache were significantly increased
in the group with poor sleep (migraine: 21.2 % vs. 7.2 %;
TTH: 27.9 % vs. 24.9 %; CDH: 4.1 % vs. 1.1 %; P < 0.05).
Demographic characteristics and sleep disturbance were
analysed by multivariate logistic regression for the differ-
ent types of primary headache, revealing that the poor
sleepers were 2.734 times (95 % CI: 1.7–4.215) as likely to
Fig. 3 Comparison of the prevalence of different types of headache
between normal sleepers and poor sleepers. White space represent
the normal sleepers and black lines represent the poor sleepers
Table 1 Comparison of demographic characteristics among







20–29 321 (43.1) 424 (56.9)
30–39 86 (42.2) 117 (57.6)
≥ 40 36 (48) 39 (52)
Nationality 0. 259
Han 426 (43.7) 549 (56.3)
Non-Han 17 (35.4) 31 (64.6)
Marital status 0.465
Unmarried/Divorced 235 (42.3) 321 (57.7)




247 (40.3) 366 (59.7)
University or above 196 (47.8) 214 (52.2)
BMI 0.813
Normal (18.5- < 23) 283 (44.2) 357 (55.8)
Lower than normal
(<18.5)
65 (40.9) 94 (59.1)
Overweight (23- < 25) 52 (44.1) 66 (55.9)
Obese (≥25) 43 (40.6) 63 (59.4)
Nursing specialty 0.570
Internal Medicine 197 (44.4) 247 (55.6)
Surgical Department 158 (43.9) 202 (56.1)
Others 88 (40.2) 131 (59.8)
Title 0.743
Primary nurse 193 (43.5) 251 (56.5)
Nurse practitioner 183 (42.3) 250 (57.7)
Nurse-in-charge
or above
67 (45.9) 79 (54.1)
Work arrangement 0.003**
Day-shift 178 (49.4) 182 (50.6)
Rotating-shift 265 (40) 398 (60)
Headache 0.000**
No 295 (52.7) 265 (47.3)
Yes 148 (59.2) 315 (68)
*P < 0.05,**P < 0.01
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to suffer TTH, and 6.467 times (95 % CI: 2.3–17.97) as
likely to suffer CDH.
The median attack frequency and headache intensity of
the nurses who suffered from primary headaches were
2 days per month and 4, respectively. As shown in Table 2,
poor sleep can influence headache frequency and intensity.
Poor sleepers tended to have headache more frequently,
but the difference was not significant. Compared withnormal sleepers, nurses who suffered from poor sleep were
1.72 times more likely to have severe headache (OR: 1.72,
95 % CI: 1.14–2.57).
Discussion
This study, the first survey on the prevalence and factors
associated with poor sleep among nursing staff in China,
showed that the prevalence of poor sleep, as defined by
a CPSQI score higher than 5, was 56.7 % [15], remark-
ably higher than the 8–30 % in the general population in
China [3, 16]. By working rotating-shift schedules, indi-
viduals are exposed to work at the low point of their well-
established circadian pattern, and their normal circadian
systems are disrupted, which may ultimately result in poor
sleep [7]. Many previous studies have shown that night
work and an unstable shift schedule can impair mental
health and lead to poor sleep [17–19]. Our finding showed
that shift work was an independent risk factor for poor
sleep, in agreement with previous epidemiologic studies.
In Iran, of 925 health care workers, 43.1 % complained of
sleep problems. [20] In addition, Takayuki reported that
the insomnia prevalence among nursing staff was three to
four times higher than that in the general population in
Japan [8]. This is the first assessment of the comorbidity
rate of different types of primary headache and poor sleep
among nursing staff. No similar data have been reported
previously.
The present study showed that the comorbidity of
poor sleep with migraine and CDH was markedly greater
than that with TTH. Additionally, compared with nurses
without headaches, the comorbidity rate of poor sleep
and all types of primary headache was higher. The re-
sults are similar to those of a previous study showing
that headache sufferers had a high rate of poor sleep and
Table 2 The effect of poor sleep on headache frequency and headache intensity
Sleep Headache frequency (episodes/month) Headache intensity
≤2 >2 OR (95%CI) VAS≤ 4 VAS≥ 4 OR (95%CI)
1.48 (0.99–2.2) 1.72 (1.14–2.57)
Normal sleepers (N%) 91 (61.5 %) 57 (38.5 %) 98 (66.2 %) 50 (33.8 %)
Poor sleepers (N%) 163 (51.9 %) 151 (48.1 %) 168 (53.3 %) 147 (46.7 %)
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[21]. No large-scale epidemiological survey was available
to describe sleep disorders and headache comorbidity
rates in detail, but several small clinical studies have
reached similar conclusions [22]. The prevalence of sleep
disorders was 85.9 % among migraineurs, significantly
higher than that in a group without headaches in the US
state of Mississippi [23]. Also, Sancisi’s study suggested
that CDH sufferers were 2.71 times more likely to have
poor sleep than were episodic headache sufferers [24],
but no distinction could be made for specific types of
episodic headache. Our survey made up for this short-
coming and showed that the rate of comorbid poor sleep
among CDH sufferers was higher than that among epi-
sodic TTH sufferers, but not higher than that in episodic
migraineurs. In agreement with previous studies, our
findings showed that poor sleep quality could increase
the prevalence of primary headache. A survey including
310 community-dwelling Hong Kong Chinese women
aged 40–60 years suggested that women with insomnia
disorder had a 2.2-fold increased risk of reporting recur-
rent headache, a 3.2-fold increased risk of migraine, and
a 2.3-fold increased risk of TTH, after adjusting for anx-
iety and depression [25]. In the present study, nurses
with poor sleep were 2.229 fold as likely to suffer pri-
mary headache, 2.734 fold as likely to suffer migraine,
1.75 fold as likely to suffer TTH, and 6.467 fold as likely
to suffer CDH, very similar to the results of the survey
in Hong Kong. We also attempted to find out the effect
of sleep quality on headache frequency and headache in-
tensity. Previous research showed that headache of
greater frequency was more strongly associated with
insomnia than headache of lower frequency [25]. In our
study, poor sleepers tended to experience headache
more frequently, but the difference was not significant.
The reason for this difference may be relatively small
samples and different frequency grouping. Few studies
have directly investigated the relationship between sleep
disturbance and headache intensity, but previous studies
have shown that poor sleep may reduce the pain thresh-
old [26], leading to a more severe subjective feeling of
headache. Our results supported this viewpoint. Our
study had several strengths. First, it is the first study to as-
sess the comorbidity of primary headaches and poor sleep
in nursing staff. Second, it is the first study to confirm the
bidirectional relationship between primary headache andpoor sleep through epidemiological numerical values. Fur-
thermore, the diagnosis of primary headaches met the lat-
est ICDH-3-beta guidelines and was confirmed by a
headache specialist.
Inevitably, there are several limitations in our study.
Because of the limited conditions, we did not distinguish
among specific types of sleep disorders. Also, we evalu-
ated the prevalence and characteristics of primary head-
ache over 1-year period, but assessed the sleep quality
over a 1-month time period due to nurses’ limited mem-
ory for specific sleep conditions. In addition, previous
studies suggested that shift-work-related sleep problems
may be associated with several types of shifts (day shift,
evening shift, and night shift) as well as with work sched-
ules (different shift rotations) [5], but we did not distin-
guish among the specific shift types in our questionnaire
Conclusion
The prevalence of poor sleep in nursing staff was remark-
ably higher than that in the general population. Rotating
shifts are an independent risk factor for sleep disorders.
Poor sleepers were more prone to suffer primary headache,
especially severe headache than good sleepers. Moreover,
nurses with primary headaches were more likely to be poor
sleepers than were nurses without headache. Comorbidity
of poor sleep and primary headaches among nursing staff is
common. Therefore, sleep quality should be carefully evalu-
ated in nurses with primary headache.
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